
References
Adamski, M., V. Kremesec, R. Kolhatkar, C. Pearson, and B. Rowan. 2005. “LNAPL in fine-grained soils: Conceptualization

of saturation, distribution, recovery, and their modeling.” Ground Water Monitoring & Remediation 25:100–112.

Adamson, A. 1990. Physical Chemistry of Surfaces – Fifth Edition. John Wiley & Sons. p777. ISBN 0‐471‐61019‐4

Aelion, C.M., B.C. Kirtland, and P.A. Stone. 1997. “Radiocarbon assessment of aerobic petroleum bioremediation in the
vadose zone and groundwater at an AS/SVE site.” Environ. Sci. Technology 31:3363–3370. doi: 10.1021/es960857.

AFCEE. 2004. Procedures for Conducting Bioventing Pilot Tests and Long-Term Monitoring of Bioventing Systems. Air
Force Center for Engineering and the Environment – US Air Force Center of Excellence.

Amos, R.T., K.U. Mayer, B.A. Bekins, G.N. Delin, and R.L. Williams. 2005. “Use of dissolved and vapor-phase gases to
investigate methanogenic degradation of petroleum hydrocarbon contamination in the subsurface.” Water
Resources Research 41. doi: 10.1029/2004WR003433.

ANSR. 2012. “Mechanisms for LNAPL to Enter Confined Conditions.” Applied NAPL Science Review 2 (4).

API. 2003. Models for Design of Free-Product Recovery Systems for Petroleum Hydrocarbon Liquids: A User’s Guide and
Model Documentation. American Petroleum Institute.

API. 2006. API Interactive LNAPL Guide Version 2.0.4. edited by Soil and Groundwater Technical Task Force: American
Petroleum Institute.

API. 2007. LNAPL Distribution and Recovery Model (LDRM) – Volume 2: User and Parameter Selection Guide. American
Petroleum Institute.

API. 2010. BIOVAPOR – A 1-D Vapor Intrusion Model with Oxygen-Limited Biodegradation (Version 2.0). American
Petroleum Institute.

API. 2016. LNAPL Transmissivity Workbook: A Tool for Baildown Test Analysis – User Guide. American Petroleum Institute.

API. 2017. Quantification of Vapor Phase- Related Natural Source Zone Depletion Processes. American Petroleum
Institute.

ASCWG. 2006. Hydrocarbon Characterization for Use in the Hydrocarbon Risk Calculator and Example Characterizations
of Selected Alaskan Fuels.: Alaska Statement of Cooperation Working Group.

ASTM. 2013. Standard Guide for Estimation of LNAPL Transmissivity. ASTM International.

ASTM. 2014a. Standard Guide for Developing Conceptual Site Models for Contaminated Sites. ASTM International.

ASTM. 2014b. Standard Guide for Development of Conceptual Site Models and Remediation Strategies for Light
Nonaqueous-Phase Liquids Released to the Subsurface. ASTM International.

ASTM. 2014c. Standard Guide for Greener Cleanups. ASTM International.

ASTM. 2015. Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites.: ASTM International.

ATSDR. 2005. Public Health Assessment Guidance Manual (Update). In U.S. Department of Health and Human Services:
Agency for Toxic Substance and Disease Registry.

Baedecker, M.J., R.P. Eganhouse, B.A. Bekins, and G.N. Delin. 2011. “Loss of volatile hydrocarbons from an LNAPL oil
source.” Journal of Contaminant Hydrology 126:140-152.

Bear, J. 1972. Dynamics of Fluids in Porous Media. New York: Dover Publications, Inc.



Beckett, G.D., and P. Lundegard. 1997. “Practically Impractical – The Limits of LNAPL Recovery and Relationship to Risk,
.” Petroleum Hydrocarbons and Organic Chemicals in Groundwater: Prevention, Detection and Remediation
Conference.

Bekins, B.A., I.M. Cozzarelli, M.L. Erickson, R.A. Steenson, and K.A. Thorn. 2016. “Crude Oil Metabolites in Groundwater at
Two Spill Sites.” Ground Water 51 (5):681-691.

Bethke, C., R. Sandford, M. Kirk, Q. Jin, and T. Flynn. 2011. “The thermodynamic ladder in geomicrobiology.” AJS Online
311 (3).

Biondolillo, M., M. Chalfant, and L. Vogel. 2017. “The Oleophilic Biobarrier: Sustainably Preventing Oil Sheens on
Waterways.” Proceedings of the Ninth International Conference on Remediation of Contaminated Sediments, New
Orleans, LA, January 9-12, 2017.

Chalfant, M.W. . 2015. “Oleophilic bio barriers (OBBs) for control of hydrocarbon sheens at groundwater-surface water
interfaces.” Colorado State University Libraries.

CL:AIRE. 2014. An illustrated handbook of LNAPL transport and fate in the subsurface. London: Contaminated Land:
Applications in Real Environments (CL:AIRE).

Conger, P. S. 1943. “Ebullition of gases from marsh and lake waters.” Chesapeake Biological Laboratory Publication No.
59 (November).

Corey, A.T. 1990. “Mechanics of immiscible fluids in porous media.” In. Littleton, Colorado: Water Resources Publications.

Dullien, F.A. 1979. Porous media fluid transport and pore structure: Academic Press.

Eichert, J., B. McAlexander, M. Lyverse, P. Michalski, and N. Sihota. 2017. “Spatial and Temporal Variation in Natural
Source Zone Depletion Rates at a Former Oil Refinery.” Vadose Zone J. 0. doi: 10.2136/vzj2016.12.0131.

EPA. 1995. Light Nonaqueous Phase Liquids. In USEPA Ground Water Issue. Washington, D.C.: OSWER Office of Research
and Development.

EPA. 1996. How to Effectively Recover Free Product at Leaking Underground Storage Tank Sites: A Guide for State
Regulators. In Office of Underground Storage Tanks. Washington, D.C.: U.S. Environmental Protection Agency

EPA. 1997. Hydrocarbon Spill Screening Model (HSSM). In Water Research. Washington, D.C.: U.S. Environmental
Protection Agency.

EPA. 2004. Handbook of Groundwater Protection and Cleanup Policies for the Resource Conservation and Recovery Act
(RCRA) Corrective Action. Washington, D.C.: U.S. Environmental Protection Agency

EPA. 2010. Underground Storage Tank Flood Guide. Washington, D.C.: U.S. Environmental Protection Agency

EPA. 2013. Introduction to In situ Bioremediation of Groundwater. Washington, D.C.: U.S. Environmental Protection
Agency

EPA. 2015. RCRA (Resource Conservation and Recovery Act) Facilities Investigation Remedy Selection Track (FIRST).

EPRI. 2011. Reactive Capping for Coal-Tar Impacted Sediments An In Situ Evaluation of Effectiveness and
Implementability (Phase II—Design, Installation, and Monitoring). In Technical Update. Palo Alto, California: Electric
Power Research Institute.

Falta, R.W., A.N.M Ahsanuzzaman, and J.T. Wilson. 2012. REMFuel, remediation evaluation model for fuel hydrocarbons.
In Version 1.

Fetter Jr., C.W. . 1992. “Contaminant hydrogeology.” Macmillan Publishing Company.

Freeze, R. A., and D.B McWhorter. 1997. “A Framework for Assessing Risk Reduction Due to DNAPL Mass Removal from
Low-Permeability Soils.” Ground Water 35:111-123.

Garg, S., C.J. Newell, P.R. Kulkarni, D.C. King, D.T. Adamson, M.I. Renno, and T. Sale. 2017. “Overview of Natural Source



Zone Depletion: Processes, Controlling Factors, and Composition Change.” Groundwater Monitoring & Remediation
Wiley Online Library Version of Record. doi: 10.1111/gwmr.12219.

Hardisty, P.E. 2010. Environmental and Economic Sustainability. In CRC Press. Boca Raton, FL. .

Hardisty, P.E., S. Howard, D.B. Wheater, and J. Dottridge. 2003. “Characterization of LNAPL in Fractured Rock.” Quarterly
Journal of Engineering Geology and Hydrogeology (November 2003).

Hawkins, A. . 2012. “Processes controlling the behavior of LNAPLs at groundwater surface water interfaces.” Masters,
Colorado State University.

Hers, I., P. Jourabchi, M. A. Lahvis, P. Dahlen, E. Hong Luo, P. Johnson, G.E. DeVaull, and K.U. Mayer. 2014. “Evaluation of
Seasonal Factors on Petroleum Hydrocarbon Vapor Biodegradation and Intrusion Potential in a Cold Climate.”
Groundwater Monitoring & Remediation 34:60-78.

Hoag, G., and M. Marley. 1986. “Gasoline Residual Saturation in Unsaturated Uniform Aquifer Materials.” Journal of
Environmental Engineering 112 (10).

Hua, F., and H.Q. Wang. 2014. “Uptake and trans-membrane transport of petroleum hydrocarbons by microorganisms.”
Biotechnology & Biotechnological Equipment. 28:165-175.

Huntley, D. . 2000. “Analytic Determination of Hydrocarbon Transmissivity from Baildown Tests.” Groundwater 38
(1):46-54.

Huntley, D., R.N. Hawk, and H.P. Corley. 1994. “Nonaqueous phase hydrocarbon in a fine-grained sandstone: 1.
Comparison between measured and predicted saturations and mobility.” Ground Water 32 (4):626-634.

Huntley, D., J.W. Wallace, and R.N. Hawk. 1994. “Nonaqueous Phase Hydrocarbon in a fine-grained sandstone: 2. Effect
of local sediment variability on the estimation of hydrocarbon volumes.” Ground Water 32:778–783.

Irrianni-Renno, M., D. Akhbari, M.R. Olson, A.P. Byrne, E. Lefevre, J. Zimbron, M. Lyverse, T. Sale, and S.K. DeLong. 2016.
“Comparison of bacterial and archaeal communities in depth-resolved zones in an LNAPL body.” Applied
Microbiology and Biotechnology. doi: 100:3347-3360.

ITRC. 2006. Exit Strategy – Seeing the Forest Beyond the Trees, Technology Overview. In Remediation Process
Optimization Team. Washington, D.C. : Interstate Technology Regulatory Council.

ITRC. 2007. Vapor Intrusion Pathway: Investigation Approaches for Typical Scenarios (A Supplement to VI-1).
Washington, D.C.: Interstate Technology Regulatory Council.

ITRC. 2008. In Situ Bioremediation of Chlorinated Ethene: DNAPL Source Zones. Washington, D.C.: Interstate Technology
Regulatory Council.

ITRC. 2009a. Evaluating LNAPL Remedial Technologies for Achieving Project Goals. Washinton, D.C.: Interstate
Technology Regulatory Council.

ITRC. 2009b. Evaluating Natural Source Zone Depletion at Sites with LNAPL. Washington, D.C.: Interstate Technology
Regulatory Council.

ITRC. 2010. Use and Measurement of Mass Flux and Mass Discharge Information. Washington, D.C.: Interstate
Technology Regulatory Council.

ITRC. 2011. Integrated DNAPL Site Strategy. Washington, D.C.: Interstate Technology Regulatory Council.

ITRC. 2014. Petroleum Vapor Intrusion Guidance Document, Fundamentals of Screening, Investigation, and
Management. Washington, D.C.: Interstate Technology Regulatory Council.

ITRC. 2017a. Characterization and Remediation of Fractured Bedrock Washington, D.C. : Interstate Technology
Regulatory Council.

ITRC. 2017b. Remediation Management of Complex Sites – Guidance Document. Wasthington, D.C.: Interstate
Technology and Regulatory Council.



ITRC. 2018. TPH Risk Evaluation at Petroleum-Contaminated Sites. Washington, D.C.: Interstate Technology Regulatory
Council.

Jewell, K. P., and J.T. Wilson. 2011. “A new screening method for methane in soil gas using existing groundwater
monitoring wells.” Groundwater Monitoring & Remediation 33 (3):82-94.

Johnson, P. C., C. Bruce, R. L. Johnson, and M. W. Klemblowski. 1998. “In Situ Measurement of Effective Vapor-Phase
Porous Medium Diffusion Coefficients.” Environmental Science and Technology 32 (21):3405–09.

Johnson, P. C., P. Lundegard, and Z. Liu. 2006. “Source Zone Natural Attenuation at Petroleum Hydrocarbon Spill Sites: I.
Site-Specific Assessment Approach.” Ground Water Monitoring & Remediation 26:82–92.

Johnson, R. 2010. Overview of the Triad Approach.

Johnston, C.D., and M. Adamski. 2005. Relationship between Initial and Residual LNAPL Saturation for Different Soil
Types. CLU-IN.org.

Kasenow, M. 2006. Aquifer Test Data: Analysis and Evaluation. In Water Resources Publications. Littleton, CO.

Kemblowski, M. W., and C.Y. Chiang. 1990. “Hydrocarbon Thickness Fluctuations in Monitoring Wells.” Ground Water
28:244–252.

Kirkman, A..J. . 2013. “Refinement of Bouwer-Rice Baildown Test Analysis.” Ground Water Monitoring & Remediation 33
(1):105.

Kirkman, A..J., M. Adamski, and M. Hawthorne. 2013. “Identification and Assessment of Confined and Perched LNAPL
Conditions.” Groundwater Monitoring Review 33 (1):75–86.

Kolhatkar, R., V. Kremesec, S. Rubin, C. Yukawa, and R. Senn. 1999. “Application of field and analytical techniques to
evaluate recoverability of subsurface free phase hydrocarbons.”   1:5-15.

Kueper, B.H., and D.B. McWhorter. 1991. “The behavior of dense, nonaqueous phase liquids in fractured clay and rock.”
Groundwater 29:716-728.

Lahvis, M. A., I. Hers, R. V. Davis, J. Wright, and G. E. DeVaull. 2013. “Vapor Intrusion Screening at Petroleum UST Sites.”
Groundwater Monitoring & Remediation 33 (2):53-67.

Lahvis, M.A., and I. Hers. 2013. “Evaluation of Source-Receptor Separation Distances as a Screening Methodology for
Petroleum Vapor Intrusion Risk Assessment.” The 2nd International Symposium on Bioremediation and Sustainable
Environmental Technologies, Jacksonville, Florida, June 10-13.

LALWG. 2015. Final Report of the LA Basin LNAPL Recoverability Study. LA LNAPL Work Group.

Lenhard, R..J., J.L. Rayner, and G.B. Davis. 2017. “A practical tool for estimating subsurface LNAPL distributions and
transmissivity using current and historical fluid levels in groundwater wells: Effects of entrapped and residual
LNAPL.” Journal of Contaminant Hydrology 205:1-11.

Lovley, D., F. Chapelle, and J. C. Woodward. 1994. “Use of dissolved H2 concentrations to determine distribution of
microbially catalyzed redox reactions in anoxic groundwater.” Environmental Science Technology 28 (7):1205-1210.

Lowry, W., S.D. Dunn, and D. Neeper. 1996. “Barometric Pumping With a Twist: VOC Containment and Remediation
without Boreholes.” Conference on Industry Partnerships to Deploy Environmental Technology, Morgantown, WV.

Lundy, D.A., and L.M. Zimmerman. 1996. “Assessing the Recoverability of LNAPL Plumes for Recovery System
Conceptual Design.” Proceedings of the 10th NGWA National Outdoor Action Conference/Exposition, May.

Ma, J., Z.Y. Wang, B.A. Stevenson, X.J. Zheng, and Y. Li. 2013. “An inorganic CO2 diffusion and dissolution process
explains negative CO2 fluxes in saline/alkaline soils.” Scientific Reports 3 (2025).

Mahler, N., T. Sale, and M. Lyverse. 2012. “A Mass Balance Approach to Resolving LNAPL Stability.” Ground Water 50
(6):861-71.

https://clu-in.org/


Marinelli, F., and D.S. Durnford. 1996. “LNAPL Thickness in Monitoring Wells Considering Hysteresis and Entrapment.”
Ground Water 34:405–414.

McCoy, K., J. Zimbron, T. Sale, and M. Lyverse. 2014. “Measurement of Natural Losses of LNAPL Using CO2 Traps.”
Ground Water. doi: 10.1111/gwat.12240.

McLinn, E., and T.R. Stolzenburg. 2009. “Ebullition-facilitated transport of manufactured gas plant tar from contaminated
sediments.” Journal of Environmental Toxicology and Chemistry. 28 (11):2290-2306.

Meckenstock, R.U., F. von Netzer, C. Stumpp, T. Lueders, A.M. Himmelberg, N. Hertkorn, P. Schmitt-Kopplin, M. Harir, R.
Hosein, S. Haque, and D. Schulze-Makuch. 2014. “Water droplets in oil are microhabitats for microbial life.” Science
345:673-676.

Mercer, J. W., and R. M. Cohen. 1990. “A Review of Immiscible Fluids in the Subsurface: Properties, Models,
Characterization and Remediation.” Journal of Contaminant Hydrology 6:107–163.

Millington, R. J., and J. M. Quirk. 1961. “Permeability of Porous Solids.” Transactions of the Faraday Society 57:1200–07.

Molins, S., K.U. Mayer, R.T. Amos, and B.A. Bekins. 2010. “Vadose zone attenuation of organic compounds at a crude oil
spill site—Interactions between biogeochemical reactions and multicomponent gas transport.” Journal of
Contaminant Hydrology 112 (1):15-29.

Nelson, R. 2001. “Geologic Analysis of Naturally Fractured Reservoirs, 2nd Edition.” In.: Gulf Professional Publishing.

Ng, G.-H.C., B.A. Bekins, I.M. Cozzarelli, M.J. Baedecker, P.C. Bennett, R.T. Amos, and W.N. Herkelrath. 2015. “Reactive
transport modeling of geochemical controls on secondary water quality impacts at a crude oil spill site near Bemidji,
MN.” Water Resources Research 51:4156-4183.

Ng, G.-H.C., B.A. Bekins, I.M. Cozzarelli, M.J. Baedecker, P.C. Bennett, and R.T. Amos. 2014. “A mass balance approach to
investigating geochemical controls on secondary water quality impacts at a crude oil spill site near Bemidji, MN.”
Journal of Contaminant Hydrology 164:1-15.

NOAA. 1994. Options for Minimizing Environmental Impacts of Freshwater Spill Response. In Hazardous Materials
Response Division and American Petroleum Institute: National Oceanic and Atmospheric Administration.

NOAA. 2016. NOAA Open Water Oil Identification Job Aid.: National Oceanic and Atmospheric Administration.

NRC. 2000. Natural Attenuation for Groundwater Remediation. In Committee on Intrinsic Remediation, Water Science
and Technology Board, Board on Radioactive Waste Management, Commission on Geosciences, Environment, and
Resources. Washington, D.C.: National Research Council.

NRC. 2013. Alternatives for Managing the Nation’s Complex Contaminated Groundwater Sites. In Division on Earth and
Life Studies. National Academy of Sciences, edited by Water Science and Technology Board Committee on Future
Options for Management in the Nation’s Subsurface Remediation Effort. Washington, D.C.: National Research
Council.

Palmier, C., D. Palmier, M. Olivier, and A. Olivier. 2000. “Comparison of Oil Transmissivity Methods Using Bail-Down Test
Data.” Groundwater Monitoring & Remediation 36:73-83.

Parsons. 2003. Light Nonaqueous-Phase Liquid Weathering at Various Fuel Release Sites – 2003 Update. In Prepared for
the Air Force Center for Environmental Excellence, edited by Brooks City-Base. San Antonio, Texas.

Peargin, T., and R. Kolhatkar. 2011. “Empirical Data Supporting Groundwater Benzene Concentration Exclusion Criteria
for Petroleum Vapor Intrusion Investigations.” Proc. of Battelle Presentation at International Symposium on
Bioremediation and Sustainable Environmental Technologies, Reno, NV, June 27-30, 2011.

Pickell, J.J, B.F. Swanson, and W.B. Hickman. 1966. “Application of Air-Mercury and Oil-Air Capillary Pressure Data in the
Study of Pore Structure and Fluid Distribution ” Society of Petroleum Engineers Journal:55-61.

Rice, J., H. Hinke, S. McAnulty, A. Sellwood, and J. Papez. 2013. “Design of a sediment cap to control ebullition-facilitated
NAPL transport.” Platform presentation at Seventh International Conference on Remediation of Contaminated



Sediments, Dallas, TX, February 4-7.

Sale, T., and M. Lyverse. 2014. Sheens Associated with Subsurface Petroleum Releases – Current Knowledge and Best
Practices. Chevron USA, Inc.

Sale, T., N. Mahler, and T. Smith. 2016. “Reply to Lago et al. Comment on “Use of Single-Well Tracer Dilution Tests to
Evaluate LNAPL Flux at Seven Field Sites and Measurement of LNAPL Flux Using Single-Well Intermittent Mixing
Traces Dilution Tests.” Ground Water 54 (5):624.

Schmidt, G.W., D.D. Beckmann, and B.E. Torkelson. 2003. “Gas Chromatography Technique for Estimating the Octane
Rating of Fresh and Weathered Gasolines Released to Soils and Groundwater.” Environmental Forensics 4:75-80.

Selker, J., F. Selker, J. Huff, R. Short, D. Edwards, P. Nicholson, and A. Chin. 2014. “Practical strategies for identifying
groundwater discharges into sediment and surface water with fiber optic temperature measurement.”
Environmental Science: Processes Impacts 16:1772-1778.

Shen, R., K.G. Pennell, and E.M. Suuberg. 2013. “Influence of Soil Moisture on Soil Gas Vapor Concentration for Vapor
Intrusion.” Environmental Engineering Science 30 (10):628-637.

Siddique, T., R. Gupta, P.M. Fedorak, M.D. MacKinnon, and J.M. Foght. 2008. “A first approximation kinetic model to
predict methane generation from an oil sands tailings settling basin.” Chemosphere 72:1573-1580.

Sihota, N.J., and K.U. Mayer. 2011. “Determination of vadose zone hydrocarbon degradation rates using CO2 efflux
measurements and isotopic analysis.” American Chemical Society 242.

Sihota, N.J., K.U. Mayer, M.A. Toso, and J.F. Atwater. 2013. “Methane Emissions and Contaminant Degradation Rates at
Sites Affected by Accidental Releases of Denatured Fuel-Grade Ethanol.” Journal of Contaminant Hydrology
151:1-15.

Sihota, N.J., J.J. Trost, B.A. Bekins, A. Berg, G.N. Delin, B. Mason, E. Warren, and K.U. Mayer. 2016. “Seasonal Variability in
Vadose Zone Biodegradation at a Crude Oil Pipeline Rupture Site.” Vadose Zone J. 15 (5). doi:
10.2136/vzj2015.09.0125.

Skinner, A., and T. Sale. 2013. “Analysis of Subsurface LNAPL Body Evolution.” American Geophysical Union Hydrology
Days, March 25-27, 2013.

Stockwell, E.B. 2015. Continuous NAPL Loss Rates Using Subsurface Temperatures. edited by ProQuest Dissertations
Publishing: Colorado State University.

Stolzenburg, T, J. Rice, and K. Vater. 2012. “Migration of coal tar and PAHs from sediment by ebullition vs.
dissolved/advection.” Poster presentation at the MGP 2012 Symposium, Chicago, Illinois, March 27-29.

Stout, S., and A. Uhler. 2016. Primer on Petroleum Forensic Chemistry. Houston, TX: ExxonMobil Environmental Services
Company.

Stuum, W., and J. Morgan. 1981. Aquatic Chemistry-An Introduction to Chemical Equilibria in Natural Waters. New York:
John Wiley and Sons.

Sweeney, R. E., and G.T. Ririe. 2014. “Temperature as a tool to evaluate aerobic biodegradation in hydrocarbon
contaminated soil.” Groundwater Monitoring & Remediation 34 (3):41-50.

Sweeney, R.E., and G.T. Ririe. 2017. “Small Purge Method to Sample Vapor from Groundwater Monitoring Wells Screened
Across the Water Table.” Groundwater Monitoring & Remediation 37:51–59. doi: 10.1111/gwmr.12230.

Tomlinson, D.W., M.O. Rivett, G.P. Wealthall, and R.E.H. Sweeney. 2017. “Understanding complex LNAPL sites: Illustrated
handbook of LNAPL transport and fate in the subsurface.” Journal of Environmental Management 204 (2):748-756.

TPHCWG. 1997. A risk-based approach for the management of total petroleum hydrocarbons in soil. Total Petroleum
Hydrocarbon Criteria Working Group.

TPHCWG. 1998. Composition of petroleum mixtures. edited by Volume 2. Amherst, MA: Total Petroleum Hydrocarbon



Criteria Working Group.

USACE. 1999. Multi-Phase Extraction – Engineering Manual. U.S. Army Corps of Engineers.

USAEC. 2002. Remediation Technologies Screening Matrix and Reference Guide – 4th Edition. Aberdeen, MD: U.S. Army
Environmental Center,.

Viana, P., K. Yin, X. Zhao, and K. Rockne. 2007. “Active sediment capping for pollutant mixtures: control of biogenic gas
production under highly intermittent flows.” Land Contamination and Reclamation 15 (4):413.

Warren, E., and B.A. Bekins. 2015. “Relating subsurface temperature changes to microbial activity at a crude oil-
contaminated site.” Journal of Contaminant Hydrology 182:183-193.

Wiedemeier, T.H., M.A. Swanson, D.E. Moutoux, E.K. Gordon, J.T. Wilson, B.H. Wilson, D.H. Kampbell, P. Haas, R.N. Miller,
J.E. Hansen, and F.H. Chapelle. 1998. Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in
Groundwater. Washington, D.C.

Wilson, J. T., I. Hers, and P. Jourabchi. 2016. “A Simple Spreadsheet Model to Simulate the Natural Attenuation of
Residual NAPL-Phase Hydrocarbons in the Subsurface.” Battelle 10th International Conference on Remediation of
Chlorinated and Recalcitrant Compounds, Palm Springs, CA, May 23-26.

Yuan, Q., K.T. Valsaraj, and D.D. Reible. 2009. “A Model for Contaminant and Sediment Transport via Gas Ebullition
through a Sediment Cap.” Environmental Engineering Science 26 (9):1381-1391.

Yuan, Q., K.T. Valsaraj, D.D. Reible, and C.S. Wilson. 2007. “A laboratory study of sediment and contaminant release
during gas ebullition.” Journal of the Air and Waste Management Association 59 (9).

Zeman, N., M. Renno, M. Olson, L. Wilson, T. Sale, and S. Long. 2014. “Temperature impacts on anaerobic
biotransformation of LNAPL and concurrent shifts in microbial community structure.” Biodegradation 25:569-585.

Zemo, D.A, K.T. O’Reilly, R.E. Mohler, A.K. Tiwary, R.I. Magaw, and K.A. Synowiec. 2013. “Nature and Estimated Human
Toxicity of Polar Metabolite Mixtures in Groundwater Quantified as TPHd/DRO at Biodegrading Fuel Release Sites.”
Groundwater Monitoring & Remediation 33 (4):44–56.

Zytner, R.G., N. Biswas, and J.K. Bewtra. 1993. “Retention Capacity of Dry Soils for NAPLs.” Environmental Technology
14:1073-1080.


